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Supplemental Material 
For this study, we use data from CMIP5 simulations forced by the RCP8.5 scenario, 
which imposes an effective 8.5 W/m2 forcing by the year 2100.  Output from one 
ensemble-member from eighteen (18) models for the period 2006-2100 is used (Table 1).  
For intercomparison all model data have been interpolated to a common 5°x5° grid.  To 
calculate grid-point trends over the 95-year period 2005-2099, we first calculate a 
running 20-year mean (for a given variable) across the full time-period.  We then fit a 
linear time-trend to the data using least-squares regression.  Next we take the difference 
of the first and last value of the linear trend returned by the least-squares regression, 
which represents the difference between the climatological characteristics during the last 
twenty years of the time-period and the first twenty years, after removing high-frequency 
fluctuations.  To calculate the strength of Arctic amplification (AA) within each model, at 
each grid-point we first remove temperature trend differences associated with inter-model 
differences in the models’ global-mean climate sensitivities via linear regression with 
inter-model differences in the models’ global-mean temperatures (Anderson et al., 2015).  
The AA signal is then simply the area-weighted average of the residual temperature 
anomalies found over the Arctic region, defined here as 70-90N.  To calculate the change 
in net energy convergence into the Arctic region, we use grid-point trends in the top-of-
atmosphere (TOA) net radiative fluxes (including incoming and outgoing TOA solar 
radiation and outgoing longwave radiation) and integrate these over the same Arctic 
region as defined above; to calculate the change in moist static energy in the atmosphere 
we calculate the difference between TOA net radiative fluxes and surface fluxes 
(including radiative, latent heat, and sensible heat fluxes), determine the grid-point 
trends, and integrate these over the Arctic region.  To produce composite plots of 
anomaly fields corresponding to models with relatively high (low) AA, following the lead 
of Anderson et al (2015) we perform an Empirical Orthogonal Function (EOF) analysis 
across the “space-model” domain using the grid-point residual temperature anomalies 
over the Arctic region; the Principal Component (PC) weights for the leading mode is 
highly correlated with the strength of AA across the models (as defined above; r=0.97).  
We then calculate the composite mean trends for high (low) AA models by using these 
PC model weights to calculate a weighted mean for those models with positive (negative) 
PC weights separately. 
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Table 1 
Modeling Center (or Group) Institute ID Model Name
Commonwealth Scientific and Industrial Research 
Organization (CSIRO) and Bureau of Meteorology 
(BOM), Australia
CSIRO-BOM ACCESS1.0
Commonwealth Scientific and Industrial Research 
Organization (CSIRO) and Bureau of Meteorology 
(BOM), Australia
CSIRO-BOM ACCESS1.3
Beijing Climate Center, China Meteorological 
Administration
BCC BCC-CSM1.1
Canadian Centre for Climate Modelling and 
Analysis
CCCMA CanESM2
National Center for Atmospheric Research NCAR CCSM4
Community Earth System Model Contributors NSF-DOE-
NCAR
CESM1(CAM5)
Centro Euro-Mediterraneo per I Cambiamenti 
Climatici
CMCC CMCC-CM
Centre National de Recherches Météorologiques / 
Centre Européen de Recherche et Formation 
Avancée en Calcul Scientifique
CNRM-
CERFACS
CNRM-CM5
Commonwealth Scientific and Industrial Research 
Organization in collaboration with Queensland 
Climate Change Centre of Excellence
CSIRO-QCCCE CSIRO-Mk3.6.0
NOAA Geophysical Fluid Dynamics Laboratory NOAA GFDL GFDL-CM3
NASA Goddard Institute for Space Studies NASA GISS GISS-E2-R
Met Office Hadley Centre (additional HadGEM2-
ES realizations contributed by Instituto Nacional de 
Pesquisas Espaciais)
MOHC HadGEM2-CC
Institute for Numerical Mathematics INM INM-CM4
Institut Pierre-Simon Laplace IPSL IPSL-CM5A-MR 
Atmosphere and Ocean Research Institute (The 
University of Tokyo), National Institute for 
Environmental Studies, and Japan Agency for 
Marine-Earth Science and Technology
MIROC MIROC5
Max-Planck-Institut für Meteorologie (Max Planck 
Institute for Meteorology)
MPI-M MPI-ESM-LR
Meteorological Research Institute MRI MRI-CGCM3
Norwegian Climate Centre NCC NorESM1-M
